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Abstract of JP2002237606 

PROBLEM TO BE SOLVED: To obtain a solar cell having a zinc oxide film the various characteristics of 
which are optimized collectively by taking a measure to increase the Rs of the film, preventing the 
occurrence of shunts in the film, and improving the efficiency (particularly Jsc) and chemical stability of 
the film. SOLUTION: The solar cell uses a substrate having a metal surface, on which the zinc oxide film 
which is adjusted in moisture content to <=7.5* 10-3 mol/cm3, preferably, to >=4.0* 10-4 mol/cm3 is 
formed. 
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fcXrc»/?8B (ULVACg SBH-2206D 
E) f. T/WtfVjfffl^+O. 399Pa(3. OmT 
o r r ) . 2 5 OX. 0.25 A<DJg€5[££PflDU 7 
;l,$^A£200nm, aifCT^^H^+O. 
399Pa<3. OnTorr), 2 5 0*C» 0- 5A 
0J8rat*8lfcU BMK3B8R* 1 0 0 nm^Lfc. 

[0075]i*fc. WHBBO. 2*Ark l ?*XhVy 

o. i g£*«#i y •» hyncaf»ufc*»jas:t-*- 

tckO. 8 2X«&U:. CflteMM+TIKE*'** 
*trCfERU:S U S/TA-S-^A/RftSfS^fc* 
*SR**V~FfcU «K4N05cmft«aEIMRt 

r/- f t LT«awa*jfc«a*- FT1 80 m A£p 

»IL, «$2. 0;m4>iHI3Bffll*SUS/T>5- 
/-FiSffi?>lS!tf>ffiS8li2cmfcU:. 1*®+ 
[ 0 0 7 6 ] £ ? iXftbtlt&yTfl'ttf-* 7** 

m? (nrtaflsHfMH afm- ioj tcvvk, is 
ji«aK3 5oxrciotwmfl»u bohsu sum 

[0077] *4>g*a. jMfcftW. 2X10- J mo 
1/cm 3 . m^ffifil»iO. 5 0ftcm 2 , £RW#tt6 



(7) &B32002-237606 

1 2 

4 %. 5 0 %Th 0 . ±HS«!fflg1£ t LT 

[0078] (assess 7 ) 6 1 mtmimm 
trtmLtdk. x-friv^w (TVtmimvm 

H AFM-IO) ICVXh.. B£aS30 0 < C s ?2 0& 

[0079] *<7)8IU;IU *#S#2. 7x i0-»mo 
l/cm', Igft&ttliO. 44flcm'. £WPti6 

io 4%, asw*«i4 9%-c*)0, tr 

[0080] (ieMs0i8) mmttm&msssim 
tvtmLfz®. #-9?Mtsw (T^tsftwm 

5 afm-io) !&5gS&2 5 0X:T'3 0l$ 
[0081] *otutii. *a***5 . 5 X 1 0" 3 m o 

l/cm» s ?g$Ugffita3. 4Qcm' > ^W$IJ6 5 
SLKat*li5 0XT&<>fc. ISSy&taOffite. gft 
20 Ml. §§SS$ 2 tCJt^-Ci^ UK . fc t 

[0082] (9Qtn9>9Gtt9f6^PI«lc»fl3EiBM 

i-cmibA^b. ^-^r/umsc^ (r-y-ta^kSffi 
m afm- i o ) tcvtfu iftSiass 0 0*CT2.0» 

[0083] *0>&mi. 02xl0" 3 m 
o l/cm 3 , mfSMtitttO. 6 0ficm'i:JftifC*o 

30 V>fc. RSt^8ioT*StiftS4 0 0 nm— 7 00n 

[0084]iiili, 5 0 0x:<osa-C2 0^fcv^ik 

1*4 fc . |g«liaSJi 2 0 0-CfeLh4 0 OVlXTtfm L 
[0085] (Jt«ff!2 ) kHftfclWiaWW 

[0086] ZV>8im±. *ttS.#9 . 9X10' 3 mo 
l/cra', m^&.tKHS. 3-1 0 2Qcm ! tSiSJ)l 

[0087] (W«filO)5at«6-9. ttS5CT2t- 

[0088] Tti^ttfW t LX JiS'fLffiia^il** 
50 (?>«^XkLtSi PH3. HtffflVi. ttfcfc 



1 3 

I5AUSA1 Onm(0nia-S iJBSr. £*>KSiH 
GeHt, HiSrJfH*. f»500nm«ila-S 
iGeH£, $£>fcSlH«. BF 3 . H:£fflV\ 
1 Onm<?)pMjuc-SiJ!£J«iWej£U HKRtWC 
a-S iGe^Sr^TSn i p¥3««I£JB)£U jgfc 
a - S i JB*3-r* n i p¥3K*JB5rJgJSLT** h y 

r/u-fe/nio^^ss^Srfflv^Tt. tea, matzjBA* 



(8) 8B32 0 02-2 37606 

1 4 

*LfcnMa-Si If om&ffli 2 5 0"Ct Lfc. 
[0089] mmVMbLXM. ITOfcUfcSKT 
WL. IXli. C r8HvCAti<0&B£ 

[0090J 
[£3] 





Owl/a/) 


*»3Ml 


<J«) 


(Rj) 




3.2X10'' 


100 


100 


100 


**«7 


2. 7X10* 


101 


101 


99 


*** 8 


56xi0» 


90 


98 


112 


*ift*9 


1. 02X10* 


97 


90 


102 




9.9XW' 


67 


93 


250 



[ 0 0 9 1 ] £ 3 A»£>OTtf) w t & . 
[OO92J|l3fc0«9£BS*vC. Mf&lzmtX*®*. 

[0093] mkm8x-i $Rmisv-xs.m<wtx 
&mwimtA,if&^xtse>iWiii%\.\ 

Li'L-Stf^ HJM20£o£.7t<itf9. 9X1 O^m 

t&t%*)mL<?m®*iTifx Li 3 . 
[0094] mam9X'\i. mm^.com'tzi 

S6 0 0-7 00n mCD%MT. h 'J TVHr/Pfltf) 5 H 
/Hr/P < 2#g<9n i P #3K*«) WQttAWtT 30 
#»'-?TV^. CfUi. «S4 0 0-7 0 0nm<08it 

[0095] kk, ^itim onm^k^vmn<nnm 

mW&m.t:3 5 or<cLT*IBStfl*^fiitLfcfc.I 
(*5tW6cO^«?rMV^*»mftt ( nla - S i JI<0 

«Siias2 5ox:) ?>ffi$-i ootL^t^cofflw^ 
tt. wt. na> li-tft-eh., 98. 9 5tc^-o/c. 



[00 96] ishsk:. nS«mias^4 0ox:tLfc 

<0&ET9 7, £JSffl8?>gfiiT8 9i:3:o*:. 
[0097] ngJSJ&f£ffiK#3 5 0Xr«D«£i 400 

[0098] m.<rx&$.frt> i> % IgUWSSIRtpizttt tl 
£*#Sf25. 0xl0- 3 mo l/cm^aT^iOJff 
iLvvr 

[0099] (£16011 1 ) 5BI0U~4. &6fc0l|6- 
9. 2T«mfc±IBS«<fflSfijU:fc£ift*H 

0. 2 5cm 2 <^-7^^$-ffl^TS«±»C2 0ffl<0 

*»«a*fWL-t<o4ff» <%) *imLt:mi& 

4iZ*?. 
[0100] 
[*4l 





\ 


2 


3 


4 


itR0J 
1 


6 


7 


8 


9 


mm 

2 




100 


95 


100 


80 


100 


85 


86 


300 


86 


100 



[0101] Vvf*lO*£t>. *»Wt<ogOT±KB+ 
*<0S*<1. 1 1 x 1 O" 3 mo I/cm 3 fcfl!!titKT 

Ltc<<^Tv>ifc#i^,ii4. domati, ttfflc 



[0102] fctfU *<0ft*«SKK 1 . 0 2 x l o-'m 
o l/cm3fe^v^i|^9^^*<S^tW4fcJk 



(9) 



2002-2 3 7 606 



15 



1 6 



(0103) JtftMfll . 2X'£tfmmwtt. 

(0 104) (Ml 2) J530. 15mmtf>SUS 
430 <2Dflffl) IRfrScmaiCflWifcU:. w?>« 
±lC*/<v:?Sa (ULVACS SBH-2206D 
E) T/U^^SBJR+O. 399Pa(3. OmT 
orr). 3 5 0*0. 0. 3 A^JgUSSSSrEPflllU 
200nnu ^tTT^ ^Ifffl^O . 399Pa 
(3. OmTor r) . 3 5 0*C. 0. 5A<9JgmS3£ 
ETOnL. K-ftSfflKSr 10 0 nmfSIU. 10 
[01051»:K, iSKMiO. 2*/l-iT*AM>y 
0 . 1 g Sr*6rt 1 'J -/ WyM8*fctt-a- 
tCfcO. 8 2XJtcMfeUr. Cl^Ti^jS^TIine^^'v 
^CT^SUcS U S/^/SHtSifi^^^SSteSr^ 
y-Kfct. *5S4N<05cmflc7)ffif8«S-r/-Hfc 
LTEtS^SSrJgmE-K-ClSOmAEIJiiTU J?£ 
2. Ou mORftSfiR* S U S/ffl/^kSiSA* t>tc 

atii2cmfcL^. m&\t. mum??*® 

[ 0 1 0 6 ] £ * l,Z%i>M:*y7A'*#-f7Mt 
$Sff {7Vt®{mm® AFM-l 0) fcvvft. IS 
£t&83 0 0*cri 0#l3kl9%U **fi«r«eUfci: 
-£^4. 9X 1 O-'mo 1/ cm 3 Z<W>7 

tc. 

[0 10 7] 9nzt\<y<f-fflili0teMkti.&fflil.X:li8 
j5l mtmi 2rtel 0£T*-?fc. t'hbi>*MW& 
t IXfSffll&^tl*. WtftlOOn mOSMLSIS 30 
j&£*AV?Ti£8LTft^;£0Si£ff!ll 2<r>-Hifil 9® 

[0 10 81 SEMK?lWJ£&T'li. ^ffiKB 
Sl£KL^S«ailT«. ^^e^^lfilA^Wt 
HoTV^ii^^fUt**, &f>*»ttf>10 0nm 
WllflsSISK^XAV^-CtftSUTfc-ofe^ilWl 2T' 

<mx'$btf. mz. i&mmt%t*Mmt&i< 

^ftto^Hti E^*><c>«^^Sfe^ 1 2 40 
[01091 JJ&gtttMnaK *££*>t £#ffl£T 



4>*#SA { 4. 0Xl0- 1 moI/cm 3 ia±7. 5X 

i o-'mo i / C m'&rnmmnmttM&mziii-h 
±®imx'\i&tt%®&m§e>ixK. 

[01101 

5xl0-'no l/cm 3 &T. »*L<li4. 0X1 
0"'mo I / c m 3 iajtOfc I.SJS^7k 

[omi *mv>*!®mm : g&\i. $>&w&<?>* 
nfticm^xwhti^m<®<KMzm&wj:& 

[0 1121 *Jt. £&iiffi*3r#>C-CVM»ttf>, 

I 0 1 1 3 1 fttes ^^^co^-fl^wsus 

[ 0 1 1 4 1 ±iet)-f*^* < ^>iEi'aHc:*f LX$m 
V -yi-^fS^M^X'hhififzMZ, ZO&tiLktZlM 
%M Z&fo^hW&Wt%®t%'* i X-\>tt& 

[01151 £tz. WF3ISfc«Et8IIS£ 1 

mifx*?zztiz£*). ®%jwbm-%m)gm 

[0 116] *»«*«^T»<tE«RS»JftL 

«iaK- 1 o omt. «t L<iim&B&J±b 
nzim^^-i.hztim<:zbi}K'%h. 



«^IB^ffilxm ; F-3Ta30#2-f 4f+ 



Ff-MPZ) 5F051 AA04 AA05 CB11 CB15 CB24 
0A04 FA04 FA14 GA02 GA06 



